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suitablé for radiosonde recorder operation. 
One of the objects of this invention is fo pro- 
vide an electronic balance detector and recorder 
control means which may be used with any re- ]o 
corder utilizing a balancing motor for moving a 
stylus or other writing element  
Another obJect is t6 provide an arrangement 
where recording will be suppressed except when 
the stylus is in balance or near balance Whiie in 15 
the state of erraticity. 
Still another object is to provide an arrange- 
ment for detecting a voltage supplied to there- 
corder balance motor to drive the recorder 
ward a balance condition, which when subse- 
quently reached will stop and the driving voltage 
will be nonoperating. 
These and other 0bjects will become apparent 
in the specification and in the accompanying 
drawings in which: 25 
lgure 1 shows the detector and control circuit 
as used with a conventional recording system; 
Figure 2 shows a block diagram of a recorder; 
Figure 3 shows a modified circuit for. the detec- 
tor and control; 30 
Figure 4 shows a further modification of the 
detector and control circuit. 
Recorders in general are provided with a st:lus 
or writing element which is moved by a balancing 
motor to a balanced position which corresponds 35 
with a value to be recorded on an associated 
chart, 
Upon receiving either an erratic measuring 

nect fo an alternating current source through 
terminals 5 and includecl in the circuit of these 
wlndings is a condenser I{} for changing the 
phase, of- the a:lternating current source as ap- 
plied fo these windings. The prlmary winding 
1.7-of a transïormer 15 is also connected across the 
phase and oltage control circuit in parallel with 
condenser 11 and windings 3. 
The secondary I . oï- the transformer connects 
to a rectifier robe {} as shown. The outPut of 
the transformer ater, rectification by tube 2{} is 
fed fo the grid of a control tube 2. A resistor 
 I  and a condenser 3 are included in the circuit 
in the manner shown. A sensitivity control 2 
in the form of a potentiometer, or equivalent, is 
connected to the cathode of the control tube and 
to one side of-a control, relay 5. Whfle _ is 
shown as a control relay if should be noted that 
the relay may be replaced by a recorder motor 
for a pzint circuit depending on the particular 
recording system employed. For convenience in 
illustration a dise type recorder bas been shown. 
Relay 5 controls a magnet coil {} which operates 
a lifting device 27 fo raise the stylus arm {} from 
the record dise. 2. Operation of balance motor 
I, controls the angular position of stylus arm 23 
and, also lide wire potentiometer 1 by means 
of-a. eontrol shiït 3{}. The recorder is designated 
generally as 35. 
A complete circuit for a conventional recorder 
is shown in block diagram form in Figure 2, of a 
type as or instance, shown and described on 

signal or change in signal value the recorder 
seeks a new balance position. Ordinarily, m0ve- 
ment of the styls in seeking the new balanced 
position results in a line or mark on the record 
which is objectionable because of the difficulty in 
interpreting the recorded values. In order to 
avoid ambiguities resulting from such marks and 
to retain a clean sharp record from which values 
may be read accurately and rapidly, it is desirable 
that the recorder does hot record during con- 
ditions of change. A recorded trace is desirable 
only when the recorder lsin a balanced condition 
and stable ai such a condition, free. from er- 
raticity. 
As shown in Figure 1, the signal from the phase 
and voltage control circuit in a conventionël re- 
cording system is aPplied fo terminals 9, Across 

Pages. 298 fo S00 of "The Electronic Control 
40 Hndbook:, by Batcher and M0ulic in their sec- 
tion on 'control by timed pulses" (published in 
194 by Callwell:eClements, Inc., New York, 
N. Y..), and includes input circuit {} which feeds 
fo a slide wire or equivalent 1 and to vibrator 
45 c0nverter 2. Slide wire  bas asource of volt- 
age  across its fixed outer terminals. The out- 
put from the vibrator, eonverter and the slide 
Wire is ed t0 an input transformer  and to 
voltage amplïfie 3. The signal from the latter 
5O Passes, through a power amplifier and phase con- 
t.rpl ' ] to thè bataneing motor Iwhich is also 
stpplied wih power from n A.-C. source as 
sh6]n detïl, in Figure 1, and which drives the 
recorder $5 through a shaft {} or equivalent cou- 
55 plingmeans. The voltage in thebalancingmotor 
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The invention described herein may be manu- these terminals there is provided a condenser 1 I. 
factured and used bor ïor the Goernment for A balance motor shown generally at I is pro- 
governmentäl purposes, without the payment o vided ¢ith a pair of windings 3 and 14. Wind- 
me of any royalty theeon, ings I$ are. connected across the output from the 
This invention rèlates to a recorder balance 5 phase and voltage control circuit and are in 
detector and recorder control and is particularly paratlel with condenser 1 I. Windings 14 con- 
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I is supplied fo balance detector and print con- 
trol $7, the circuit for which has been shown in 
detail in Figures i, 3 and 4. The voltage from 
detector and control unit $7 is fed fo recorder 
motor or circuit 25 which for convenience is 
shown as a relay in Figures 1, 3 and 4. Element 
25 connects to recorder 38. An indicator, which 
may, for example, be aural or visual, is provided 

or copper oxide rectiflers 44 which produce full- 
wave rectification. Obviously any other con- 
venient method of rectification may loe employed. 
In systems utilizing a reversible D.-C. motor 
instead oï an A.-C. motor in the balancing mech- 
anism, a rectifier is, of course, unnecessary, and 
any one of numerous well-known circuits may be 
utilized. Itis only necessary that the D.-C. cir- 

af 39 and is connected fo operate when the re- cuit be the equivalent of the A.-C. circuit except 
corder motor or circuit is either active or inactive 10 for the rectifying function. Obviously, my in- 
depending on the requirements. Thus, an in- vention can also be applied to balancing mech- 
dicating lamp or buzzer may be activated upon a anisms utilizing a voltage controlled moving coil 
change in recorded value and would serve to at- or phase controlled moving coil instead oï the 
tract the attention of an attendant or observer fo reversible A.-C. or D.-C. motor and can be used 
this fact. Conversely if may be desirable fo op- 15 for indicating balance or unbalance 'by means of 
erate such a signal only under conditions of any conventional visible or aural indicator. 
steady value in which case relay 2 could be pro- The adjustable sensitivity control 2t is used fo 
vided with contact means which Would normally regulate the operational range of the print con- 
be closed under conditions of stability. This in- trol in the circuit of Figure 1. The recorder de- 
dicator may operate entirely independently oî 20 tector and recording control connects across the 
the recorder iî desired, driving winding of the balance motor 2 so that 
In operation the signal of the input circuit S$ if a voltage is present if will be rectified by tube 
of the recording system in series with a balanc- 20 and applied fo control tube 22 which in turn 
ing voltage across a portion of the s!ide wire feeds controls the operation of the recorder, if an elec- 
fo the vibrator converter and after passing 2 tronic recorder is employed, or if contro!s the 
through the input transformer is amplified at mechanical mechanism, if a mechanical recorder 

4 and 35 and fed to the balancing motor I. le- 
ferring now to Fdgure 1, the voltage from power 
amplifier and phase control $5 energizes windings 
13 of balancing motor I drivin it in either di- o 
rection depending upon the phase relationship 
between the vo!rages of windings I$ and the volt- 
ages in windings 14 which are energized by the 
external alternating current source. Assuming 
there is unbalance, balancing motor 12 rotates 35 
and drives the recorder 8 of Figtu'e 2 through 
shaft 36. The signal voltage in windings I is 
also fed through transformer 18 fo the balance 
detector and recorder control 37 (Fig. 2) which 
is shown in detail in the right hand hall of Fig- 40 
ure . 
As long as there is unbalance in the balancing 
motor, the circuit of the balance detector and 

is used, by means of a control relay or torque by 
adjusting the sensitive control to the optimum 
position. Any erratic condition may be held 
within a tolerable limit of the balanced condi- 
tion. If is obvious that the ad]ustment may be 
made so that only a very large voltage appearing 
across the balance motor winding such as is pres- 
ent when the recorder is moving from balanced 
position fo another will activate the control cir- 
cuit. Thus, if is convenient to control the re- 
corder to permit operation af anY predetermined 
rate of change of value. The ad]ustment may 
also be ruade so that a small fluctuation in the 
recorded trace may be ruade fo control the circuit. 
It is clear therefore that I bave prov.ded a 
simple and efficient means whereby the record- 
ing of any type of recorder may be so controlled 

recording control is energized and the recorder, after preventing spurious and undesirable marks 
through the action of relay 5 or ifs equivalent, 45 on the record due to erraticity in the applied 
the print circuit, depending on the system em- voltage or signal or during the period of shift 
ployed, is restrained. The circuit is energized of the recorder mechanism from one balance 
since the signal passes through the transformer condition fo another. 
19 fo be rectified by the diode 21) fo form a posi- While I bave shown only two modifications of 
rive potential across resistor 21 which represents 5O my invention if will be obvious to those skilled 
a positive increase in control grid voltage of tri- in the art that other arrangements, elements 
ode 22 causing an increase in the current through and circuits may be employed in the practice of 
the energizing coil of the relay -5. This current my invention and I therefore do hot Iimit my- 
produces an electromagnetic energy that can be self except within the scope and extent of the 
used in any of several ways well known in the 5,5 appended claires. 
art fo prevent printing on the record. When the I claire: 
coil of relay 25 is hot energized the printing pro- 1. A system for recording varying values of a 
ceeds normally. Once balance is reached, or comparatively low input voltage, comprising a 
once erraticity is no longer present in amounts source of input voltage, an adjustabte source of 
in excess of thaç corresponding fo the setting of 60 balancing voltage, means for connecting said 
control 24 in Figtu'e 1 or control 21 in Figtu'es 3 input voltage and said balancing voltage in 
and 4, the recorder is again permitted to operate, opposition fo obtain a diEerence voltage, means 
U.îe recorder may also be restrained when the connected to be energized by said difference 
rate of change of recorded value is excessive, voltage for deriving an alternating current volt- 
When the rate of change is reduced to a point (5 age proportional to said difference voltage, a 
determined by the setting of control 2 as being recorder including a stylus for recording the 
sufficiently small, the recorder is energized. In value of said input voltage, electrical means 
the circuit shown in Figure 3 the transformer coupled fo said stylus for effecting a lnovement 
coup]ing of Figure 1 bas been replaced by a ca- thereof upon loeing energized, means directly 
pacitive coupling which includes capacitor  and 70 connecting said electrical means to said voltage 
resistor 2. In this modification control of sensi- deriving means for effecting energization of said 
tivity is accomplished through resistor 21. le- electrical means, means coupled fo and movable 
sistor 43 corresponds fo resistor 24 of Figure 1. by said electrical means for adjusting said bal- 
Figure 4 shows a modification in which recti- ancing voltage source fo equal said input volt- 
fication is obtained through a bridge of selenium 75 age, thereby causing said stylus fo assume a posi- 
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tion determined by the value of said input volt- 
age, means effective when actuated for restrain- 
Ing said stylus from recording, and a circuit con- 
nected to said voltage deriving means for effect- 
Ing actuation of said restraining means when- 
ever said proportional voltage exceeds a pre- 
determined value, said actuation effecting circuit 
lncluding a detector for rectifying said propor- 
tional voltage, a rectified voltage minimum value 
threshold element and means coupling said de- 
tector to said restraining means. 
2. A system as defined in claire 1 wherein said 
actuation effecting circuit further includes means 
for adjustlng said threshold element to vary the 
value of the voltage at which said restraining 
means ls actuated. 
3. In a system for recording varying values of 
input voltage having a source of input voltage, 
means for deriving an alternating voltage hav- 
ing a value which is a function of the rate of 
change of said input voltage, a recorder including 
a stylus for recording the value of said lnput 
voltage, electrical means coupled to said stylus 
for effecting a movement thereof whenever said 
electrical means is energized, means directly con- 
necting said electrical means to said voltage de- 
riving means for effecting energization of said 
electrical means; an apparatus for use with said 
stylus comprising means operative when actu- 

6 
ated for restraining said stylus from recording 
and a circuit for effecting actuation of said re- 
straining means; said circuit including a de- 
tector, means for connecting said detector to 
5 said voltage deriving means for obtaining a recti- 
fied voltage therefrom, and means coupling said 
detector to said restraining means for actuating 
said restraining means. 
4. An apparatus as defined in claim 3 wherein 
]o said coupling means further includes an ampli- 
fier having a bias control for adjusting the pre- 
determined value of the voltage from said voltage 
deriving means ai which said restraining means 
is actuated; and a relay in the output of sald 
] 5 amplifier for controlling the energization of said 
restralning means. 
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